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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  25
Number of Shots:  43

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Setting Up the Ramsay Assay
2.1. Begin by preparing the Ramsay and contraction assay dishes for the experiments [1]. Use a pipette and fill wells with up to 20 microliters of solution [2-TXT]. For unstimulated controls, fill the wells with 20 microliters of Aedes saline-Schneider’s medium [3]. 
2.1.1. WIDE: Establishing shot of talent at the lab bench. 
2.1.2. Talent filling a few wells. TEXT: 18 µL of 1X Aedes saline:Schneider’s medium and 2 µL of hormone/drug
2.1.3. Talent filling a control well, with the medium container in the shot.
2.2. Once all wells are filled, pour hydrated mineral oil into the assay dish until the wells and Minutien pins are submerged [1].
2.2.1. Talent pouring oil into the assay dish. 
2.3. After immersing the tubule in the well, pick up the proximal end of the tubule with forceps, remove it from the bathing droplet, and wrap the end around the pin [1]. Wrap the tubule around the pin twice, keeping the length of tubule remaining in the bathing droplet consistent with the other tubules [2].
2.3.1. Talent picking up a tubule and wrapping it around a pin. Authors: Is this done under the microscope?
2.3.2. Properly wrapped tubule.
3. Filling the Ion-Selective and Reference Microelectrode for ISME and SIET
3.1. To make a sodium-selective microelectrode, use a 1-milliliter syringe to backfill the electrode with 100 millimolar sodium chloride. Ensure the backfill solution fills until the tip of the electrode [1]. If air bubbles appear, gently flick the microelectrode or remove the solution and re-fill [2].
3.1.1. SCOPE: Talent backfilling the electrode. Authors: Do you have a camera that can be used to record the scope shots, or will you need a scope kit?
3.1.2. SCOPE: Talent flicking the microelectrode with bubbles.
3.2. Dip a 10-microliter pipette tip into the sodium-selective ionophore solution [1]. Line up the electrode perpendicular to the pipette, then place a gloved finger over the bottom of the tip to create pressure and expel a small drop of ionophore. Carefully touch the drop of ionophore to the microelectrode tip, making sure not to break it [2-TXT]. 
3.2.1. SCOPE: Talent dipping the pipette tip. 
3.2.2. SCOPE: Talent expelling a drop of ionophore and touching it to the microelectrode. TEXT: Fill to 150–300 µm
3.3. Fill a small beaker halfway with 100 millimolar sodium chloride [1] and place some modeling clay onto the inside at the top of the beaker [2]. After the ionophore has been taken up, place the electrode tip-down onto the wall of the beaker, letting the tip sit within the sodium chloride. Keep ISME in the beaker until it is ready to use [3].
3.3.1. Talent filling a beaker with NaCl. 
3.3.2. Talent placing clay on in the beaker. 
3.3.3. Talent putting the electrode in the beaker.
3.4. To make the ISME reference electrode, backfill an electrode with 500 millimolar potassium chloride and store it in a beaker [1].
3.4.1. Reference electrode in a beaker.

4. Calibrating Electrodes for ISME
4.1. Coat the electrode tips using a solution of approximately 3.5% polyvinyl chloride dissolved in tetrahydrofuran to avoid displacement of the ionophore when submerged in paraffin oil [1].
4.1.1. Talent coating an electrode tip. 
4.2. To calibrate the sodium electrode, place 10-microliter droplets of sodium chloride standard concentrations onto the edge of the Ramsay dish with the incubated Malpighian tubules [1-TXT]. Place the standard droplets 2 centimeters apart, with the higher concentration on top [2].
4.2.1. Talent placing a droplet. TEXT: 200 mM NaCl and 20 mM + 180 mM LiCl
4.2.2. Properly placed droplets.
4.3. Insert both the reference electrode and ion-selective electrode over the chloride silver wires [1] and fasten them securely using electrode holders that are attached to micromanipulators [2].
4.3.1. Talent inserting an electrode over the wires. 
4.3.2. Talent fastening the electrode. 
4.4. Navigate both the electrodes toward the 200 millimolar sodium chloride droplet using the micromanipulators, ensuring that the electrode tips do not touch the bottom of the dish [1]. Turn on the electrometer to start recording and allow the reading to stabilize [2].
4.4.1. Talent navigating the electrodes. 
4.4.2. Talent turning on the electrometer and starting the recording.
4.5. Record the reading and continue to the next standard [1].
4.5.1. Talent navigating the electrodes to the next drop.

5. ISME Recordings and SIET Measurements
5.1. After acquiring measurements of the fluid secretion rate, carefully move the reference and ion-selective electrodes into the secreted droplet using the micromanipulators [1]. Turn on the recording and allow the reading to stabilize, then record [2].
5.1.1. Talent moving the electrodes into the droplet.
5.1.2. Talent turning on the recording.
5.2. Turn on the IPA-2 Ion-Polarographic Amplifier, the light microscope, and the computers [1].
5.2.1. Talent turning on components of the imaging setup. 
5.3. Place the sodium-selective microelectrode on a holder consisting of a silver chloride wire and attach it into the female connector jack [1]. Using a syringe, fill the reference electrode holder with fresh 3 molar potassium chloride [2].
5.3.1. Talent placing the microelectrode on a holder. 
5.3.2. Talent filling the reference electrode with potassium chloride. 
5.4. Remove one reference electrode from the beaker with the potassium chloride, placing one finger at one end and tilting the glass capillary towards this finger to prevent the agar from falling out [1].
5.4.1. Talent removing the electrode from the beaker. 
5.5. Carefully place one end into the holder, ensuring that no bubbles form. If there is a bubble, remove the reference electrode, re-fill the holder with 3 molar potassium chloride and repeat [1]. Place the electrode holder into the female connector jack [2].
5.5.1. Talent placing the electrode into the holder. 
5.5.2. Talent placing the electrode into the female connector jack. 
5.6. Following calibration, dissect the organ. Place the poly-L-lysine dish with the dissected sample on the microscope stage [1] and insert the tip of the reference electrode inside the saline. Submerge the tip of the ion selective microelectrode in the saline, taking care not to break the tip [2].
5.6.1. Talent placing the dish on the microscope stage. 
5.6.2. Talent inserting the tip of the electrode into the saline. 
5.7. Use the manual adjustment knobs to adjust the microelectrode position while looking under the light microscope [1]. Adjust the vertical position of the microelectrode such that its tip is on the same plane as the organ or tissue. Then, turn the motor switch to Enable [2].
5.7.1. Talent using the manual adjustment knobs. 
5.7.2. Talent turning on the motor switch to Enable.  
5.8. Using the computer arrow keys, move the microelectrode horizontally to a position 3 millimeters away from the tissue to measure background recordings [1-TXT]. When ready, begin recording by pressing F5. Obtain five measurements of background activity [2].
5.8.1. Talent moving the electrode, with the computer screen clearly visible. Authors: Would you line to provide screen capture videos for the recordings? If so, please follow our screen capture guidelines and upload the video files to your project page: https://www.jove.com/account/file-uploader?src=18863993
5.8.2. Talent initiating recording. 
5.9. Move the microelectrode tip close to the tissue, taking care not to pierce the organ. Reduce the keyhit sensitivity to place the microelectrode tip 2 micrometers directly to the right, perpendicular to the tissue [1].
5.9.1. Talent positioning the microelectrode tip.  
5.10. Obtain three recordings at each site along the rectal pad to identify the site of greatest ion activity [1], then obtain baseline saline measurements at the site displaying greatest activity [2].
5.10.1. Talent recording the site along the rectal pad. 
5.10.2. Talent obtaining saline measurements. 
5.11. To record hindgut contractions, fill one of the wells in the dish with a known volume of Aedes saline [1]. Following dissection, carefully transfer the dissected hindgut attached to the midgut into a well in another dish, making sure not to pinch the ileum [2]. 
5.11.1. Talent filling a well with saline. 
5.11.2. Talent transferring the hindgut to a well in another dish.
5.12. [bookmark: _GoBack]Submerge the gut in the saline inside the well [1], and place Minutien pins into the midgut and rectum [2]. The ileum should not be under tension and spontaneous contractions originating at the pyloric valve at the anterior ileum should be observed [3].
5.12.1. Talent submerging the gut.
5.12.2. SCOPE: Talent placing pins into the midgut and rectum.
5.12.3. SCOPE: Spontaneous contractions.
5.13. Connect a video camera to the stereoscopic microscope, then place the dish containing the dissected organ under the microscope and record a video for 2 minutes [1-TXT]. 
5.13.1. Talent placing the dish under the microscope and recording. TEXT: Baseline Condition



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 200. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: In vitro Fluid Secretion Rate, Na+ Concentration and Transport Rate of Adult Female A. aegypti MTs 
6.1. Application of DH31 against unstimulated Malpighian tubules results in a significant increase in fluid secretion rate, confirming its role as a diuretic hormone in Aedes mosquitoes [1]. When tubules are treated with AedaeCAPA-1, a reduction in secretion rate is observed in DH31-stimulated Malpighian tubules [2].
6.1.1. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the DH31 bar. 
6.1.2. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the DH31 + AedaeCAPA-1 bar.
6.2. Ion-selective electrodes were used to measure sodium concentrations in the secreted droplets. Treatment of DH31 on the MTs had no effect on the sodium concentration in the secreted droplet [1]. However, with the application of AedaeCAPA-1, the sodium concentration in the secreted fluid was significantly increased [2].
6.2.1. LAB MEDIA: Figure 1 B. 
6.2.2. LAB MEDIA: Figure 1 B. Video Editor: Emphasize the DH31 + AedaeCAPA-1 bar.
6.3. Additionally, compared with unstimulated controls, DH31 led to a significantly greater sodium transport rate [1], whereas AedaeCAPA-1 abolished this increase in DH31-stimulated tubules [2].
6.3.1. LAB MEDIA: Figure 1 C. Video Editor: Emphasize the DH31 bar.
6.3.2. LAB MEDIA: Figure 1 C. Video Editor: Emphasize the DH31 + AedaeCAPA-1 bar.
6.4. The SIET was used to assess changes in sodium transport along the rectal pad epithelia of adult female mosquitoes [1]. A leucokinin analog was used to examine changes in sodium absorption, which resulted in a four-fold decrease in sodium absorption compared to saline control [2].
6.4.1. LAB MEDIA: Figure 2. 
6.4.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the Drosokinin bar.
6.5. To assess the role of a neuropeptide, pyrokinin-2, on ileal motility, a Rhodnius prolixus analog was used, which was previously shown to activate the A. aegypti PK2 receptor, enriched in the mosquito ileum [1]. Relative to baseline levels, PK2 significantly inhibits ileal contractions [2].
6.5.1. LAB MEDIA: Figure 3. 
6.5.2. LAB MEDIA: Figure 3. Video Editor: Emphasize the RhoprPK2 bar. 









Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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